. NTAN1 protein expression by the Rosetta 2(DE3) strain. (a) SDS-PAGE analysis of NTAN1 protein expression at 37 °C with wild-type NTAN1 DNA sequences. NTAN1 was rarely expressed and observed. '-' and '+' represent non-induced and IPTG-induced NTAN1 samples. 's' and 'p' represent soluble and insoluble (pelleted) fractions from the IPTG-induced NTAN1 samples, respectively. 'M' represents a protein molecular weight marker (PageRuler™, Thermo Scientific). (b) SDS-PAGE analysis of NTAN1 protein expression at 37 °C with the codonoptimized NTAN1 DNA sequences. NTAN1 bands are marked with a red box in the gel. (c) SDS-PAGE analysis of NTAN1 protein expression at 18 °C with codon-optimized NTAN1 DNA sequences. NTAN1 bands are marked with a red box in the gel.
. NTAN1 protein expression by the Rosetta 2(DE3) strain. (a) SDS-PAGE analysis of NTAN1 protein expression at 37 °C with wild-type NTAN1 DNA sequences. NTAN1 was rarely expressed and observed. '-' and '+' represent non-induced and IPTG-induced NTAN1 samples. 's' and 'p' represent soluble and insoluble (pelleted) fractions from the IPTG-induced NTAN1 samples, respectively. 'M' represents a protein molecular weight marker (PageRuler™, Thermo Scientific). (b) SDS-PAGE analysis of NTAN1 protein expression at 37 °C with the codonoptimized NTAN1 DNA sequences. NTAN1 bands are marked with a red box in the gel. (c) SDS-PAGE analysis of NTAN1 protein expression at 18 °C with codon-optimized NTAN1 DNA sequences. NTAN1 bands are marked with a red box in the gel. Figure S2 . The catalytic triads of NTAN1 and three other proteins structurally similar to NTAN1. The catalytic triad histidines of CheD, BLF1, and CNF1 are superposed on His92 of NTAN1. Carbon atoms of NTAN1, CheD, BLF1, and CNF1 are colored in light blue, green, magenta, and orange, respectively. Figure S3 . Deamidation of pentapeptides catalyzed by NTAN1. QRAAA and VRAAA pentapeptides were used as controls that do not contain Nt-Asn. The peptides were incubated with NTAN1 and their concentrations were plotted against incubation times. Error bars indicate standard-deviation values of three independent experiments. Figure S4 . Sequence alignment of NTAN1s from seven representative organisms. Identical and highly conserved residues are marked with blue and cyan boxes, respectively. Secondary structures of human NTAN1 are shown above the sequence numbers. Helices and β-strands are represented as red tubes and blue arrows, respectively. Residues mutated in our study are indicated with red asterisks. Abbreviations are as follows: HsNTAN1, Homo sapiens NTAN1; MmNtan1, Mus musculus Ntan1; RnNtan1, Rattus norvegicus Ntan1; XlNtan1, Xenopus laevis Ntan1; SsNtan1, Salmo salar Ntan1; OmNtan1, Oncorhynchus mykiss Ntan1; DmNtan1, Drosophila melanogaster Ntan1. Figure S5 . Superposition of wild-type NTAN1 and the NTAN1 C75S mutant structures. Wild-type NTAN1 and the NTAN1 C75S mutant are shown in red-and blue-ribbon representations, respectively. 
